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Effects of Nitrogen Source and Fungal Elicitors on Biomass 
and Polysaccharide Accumulation in Suspension Cultured 
Protocorms of Dendrobium candidum (Orchidaceae) 


SONG Jing-Yuan, GUO Shun-Xing , XIAO Pei-Gen 
( Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences, Peking Union Medical College, Beijing 100094, China) 


Abstract: Biotic and abiotic elicitors have dramatically promoted the accumulation of secondary metabolites in plant cell cul- 
tures . In this paper, through the orthogonal design and the randomized complete experimental design, we have investigated ef- 
fects of nitrate source and fungal elicitors on growth and polysaccharide accumulation in suspension cultured protocorms of Den- 
drobium candidum . It has been found that nitrate (KNO3) promoted propagation of D. candidum protocorms in suspension cul- 
ture, fresh weight and dry weight of protocorms increased significantly ( P< 0.05) . However, ammonium ( (NH, ); SO, ) only 
stimulated significant increase of fresh weight of protocorms ( P <0.05), nitrate and ammonium were not interrelated for biomass 
of protocorms . The results demonstrate that 67- V medium supplemented with (NH, ); SO, 100 mg/ L, KNO, 800 mg/ L, sucrose 30 
g/L and potato extract 200 g/L was best for the growth of protocorms . In addition, fourteen fungal elicitors did not significantly 
influence biomass of suspension cultured protocorms of D. candidum ( P » 0.05) . However, compared with the content of po- 
lysaccharides in the control, the one in the protocorms of D. candidum elicited by fungi g6, gl4, g5 and g4 raised 14% , 9%, 
6% and 4%, respectively . Since D. candidum is a rare medicinal plant and polysaccharides are important active components in 
the plant, our results show good application prospect for producing protocorms of D. candidum in suspension culture . 

Key words: Orthogonal design; Randomined complete experimental design; Dendrobium candidum; Biomass; Polysac- 
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Experimental scheme and results 
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Dry weight 
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A: (NH4)5SO, B: KNO, 
Treatment No . (mg/ L) (mg/ L) 

1 0 0 

2 100 200 
3 200 400 
4 300 800 
5 200 800 
6 300 400 
7 0 200 
8 100 0 
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10 200 0 
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14 0 800 
15 300 0 
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Table 2 Effect of ammonium on protocorm growth 


of Dendrobium candidum 


(NH, ) 350; Fresh weight Dry weight 
(mg/L) ( g/ flask) ( g/ flask) 
300 10.131 x 2.384 1.1110. 183 
200 10.471 + 2.054 1.146 0. 138 
100 11.685+ 3.041 * 1.212; 0.218 
0 7.957 1.358 1.003 0.112 


n=8, xt s, q test, * P «0.05 compared with treatment 0 
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Table 3 Effect of nitrate on protocorm growth 


of Dendrobium candidum 


KNO, Fresh weight Dry weight 
(mg/L) ( g/ flask) ( g/ flask) 
800 11.708 2.374" 1.226 + 0.129 ' 
400 10.311 + 2.213 1.149 + 0.124 * 
200 10.177 + 1.921 1.151: 0.129 * 
0 8. 048+ 2.687 0.945+ 0.200 


n=8, xt S, q test, * P «0.05 compared with treatment 0 
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Effect of fungal elicitors on the growth of protocorm in Dendrobium candidum 30 days after culture 


CK: control without fungal elicitor; gl-g15: 14 types of fungal elicitors 
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Fig .2 Effect of fungal elicitors on the growth of protocorm in Dendrobium candidum 30 days after culture 


CK: control without fungal elicitor; gl-g15: 14 types of fungal elicitors 
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Fig .3 Effect of fungal elicitors on polysaccharides content in 
protocorm of Dendrobium candidum 30 days after culture 


CK: control without fungal elicitor; gl-g15: 14 types of fungal elicitors 
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